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ATTRIBUTES OF IIINOVATIONS 



1.0 ARE- THERE CKAP^CTERIGTICS' OF PARTICULAR SUBJECT M/.iTERS THAT MAKE PRO- 
DUCTS WHICH ARE BASED ON THEM MORE OR LESS LIKELY TO BE ADOPTED? 

The l(ate of adoption of an innovation (at least an agricultural innova- 
tion, on which most of the research on this topic has been done) depends on: 

1. The perceived attributes of the innovation, such, as its degree of 
relative advantage, coiripatability , complexity, trialability , and connunica- 
bility. 

2. The extent of change at^ent efforts to proinote the innovation. 

3. The degree of felt need for the innovation in the target system, 
^' The norms of the system, v;hether traditional or innovative* 

Of these types of variables, the perceived attributes have generally 
been found to be most important. In other words, the v/ay in which an in- 
novation is perceived has a great deal to say about how rapidly it will be 
adopted. By no means are all innovations alike or equivalent in the eyes of 
the clients. 



CHANGE AGENT CREDIBILITY 



2.0 ARE THERE CHARACTERISTICS OF DEVELOPERS THAT TEND TO INHIBIT OR ENCOUi-AGE 
USE OF THEIR IDEAS AIID PRODUCTS? 

Change agents ('Mevelopers" ) who are most effective in introducing inno- 
vations to their clients must be perceived as credible. Research shov/s there 
are tvo dimensions or types of credibility: Cor.petence and safetv. Cor^oetencc 
credibility is the degree to which a source is perceived bv a receiver to be 
expert in the subject-matter of the innovation. An agricultural scientist at 
^ state agricultural experiment station has this competence credibility in the 
eyes of farmers. So does the county agricultural extension agent (although 
he has less now for well-educated farrners in his county than 60 years ago, 
when most farmers had an elementar\'' school education or less). 

Safety credibility is the degree to which a. source is perceived to be 
trustworthy and reliable. While competence crediL>ility corr.es from suoerior 
education and professionalization, safety credibility comes from homophily, 
from the change agent being similar to his clients in various ways. The 
Extension Service since 1969 employs para-professional aides as change agents 
to contact poverty clients. This experience has shown that the aides some- 
times become inauthent ically professionalized, and lose their safety cred- 
ibility 'with their clients. 

Safety credibility is an especially important aspect of change agents 
because an innovation necessarily represents a certain degree of risk for 
the client at his time of adoption, f 

The Sam Sifeber study of educational extensiA agents shovrs that/ their 
safety credibility was essential in their success. Tho agents were rermer 
teachers and administrators who were given a. very brief training as change 
agents, prior to beginning work. The homophy with their clients (mostly 
teachers) aided their effectiveness. 

When the adopting units are organizations (like schools ), change ardent 
teams may be an especially valuable approach. The professional change agent, 
from outside the client system, forms a temporary system with two or more 
"internal" change agents. They colaborate to implement the innovation, and 
then disband. Thus the change agent team includes both external and in- 
ternal change agents, representing both competence and safety credibility 
for the clients. 



PRODUCT CHARACTERISTICS 



■3.0 PRODUCT CHARACTERISTICS : WHAT ARE THE CHARACTERISTICS OF EDUCATIONAL 
PRODUCTS THAT MAKE THEM MORE OR LESS LIKELY TO BE DIFFUSED? 

Unlike ^any agricultural innovations, most educational innovations 
have a small degree of relative advantage and so they must be adopted . 
largely on taith, rather than demonstrated, measurable superior perforii)- 
ance. In contract, hybrid corn offered 20 per cent profitability, miracle 
rice and wheat provide/ 300 per cent. 

The cost dimensions of an innovation incluse: <.1>' initial cost, con- 
tinuing cost, profitability. It is, of course, how each of these cost ' 
attributes is perceived by the client that rrgtters* 

Another' dimension of "cost" (or relative advantage) is the social 
profitability or prestige pay-off. 

The recommendation of an agricultural extension service for an innova- 
tion is important in promoting its adoption. Sometimes there are incentives 
or subsidies, aimed to encourage, bi^t their effect is now questioned in 
agriculture (as a means of promoting diffusion)* Incentives lead to a faster 
rate of adoption, but a lower "quality" innovation-decision (for example, 
discontinuance is more likely once the incentive stops). . 



CHARACTERISTICS OF THE SYSTEM 



CHARACTERISTICS OF THE SCHOOL (FARMERS. 

^.1 One of the best predictors of whether a farmer will adopt dn 
innovation is his past inriovativeness ; in general; we ^pe another example- 
of the general point that an individual's recent behavior predicts his 
.future actions* , 

*l.2 Researches by van dep Bao and Flinn show the iirrportance of 
"system' s effects" on inriovativeness, sug^^estinp; the role of group or 
community support in adoption$-re ject ion decisions. PanTier's decisions 
cire considerably , influenced by 'the innovativeness of tneir* peers in the • 
same ' community • These community norms 'are determined in part by the 
actions of opinion leaders; past investigations show that opinion lead- 
ers are highly conforinist to norms, and play an intportant role in -deter- 
mining what the norms, are. , 
- 4.3 (Omitted) ^ . 

4.U The level of formal education of farmers is important, in pre- 
dicting their innovativeness^, but teachers and. administrators arc relative- 
ly homogeneous regarding formal education, and it does ; not , seem to be so 
highly related^'to innovativeness. More important ' is cosTnopoliteness , in- 
dicated by a teacher's travel to out-of-town professional conferences, to 
visit other schopls, etc. 

4.5 Age is negatively related to innovativeness among farmers, but 
the relationship is relatively, weak. 

4.6 Richard i?. Carlson presents data .about the school funding — >». 
innovativeness is positively and highl^y related to farm income, farm size, 
farm efficiency, and other indicators of socio-economic status.. Frank 
Cancian /recently posited that this relationship may be curvl-linear , due 
to -the conservatism of the upper * class: . . « - 
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4.7 In agriculture, -incentives have not been found to be a ^sound 
approach to speeding up diffusion, in the long range. A^ best, they may 
provide a "cue-to-action" to farmers, an event in time that crystallizes 
their favorable attitudes toward an innovation into action. 
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COMMUNICATION CHANrrtlLS 



5.0 Communication Netwoi.i'^' 

* 

Mass media channels of communication (film, newspaper, magazines, TV, 
and I'adio) are most important in creating^v;areness-knowledge of innovations, 
'while interpersonal channels are most important in persuading individuals to 
form favorable attitudes toward an innovation. For -farmers, the B^iost impor- 
tant mass media channel is 5arm magazines. Peer, communication from homo- 
philous friends and neighbors is the most important interpersonal channel 
for farmers. 
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OVERVIEW 



6,0 General Observations - ^ 

6.1 Needs are crucial in the- diffusion and adoption of innovations. ^ 
Campaigns to promote an innovation that does not fulfi^ll a need, will 
generally be unsuccessful. So it is essential for developers to, know the - 
felt needs pf their clients through:, (l)^'^heeds-sensing survey^ (perhaps 

a national need^^ assessment panel for education should regularly be sur- 
veyed),- (2) advisory cpuncils to identify neqds, ^d (3) social indicators. 

Most research in education cannot be utiifized because it is not based 
on needs, and so when innovations result from this research, t-hey are no^ 
widely adopted. * " ^'^'^ 

To some extent, a very advantageous' innovation (like hybrid corn) 
C3r;eates its own needs. ^ 

6.2 Information systems like ERIC organize theit^ contents around re- 
search Imports, but users organize their needs around specific problems. 

So information systems must transform completed research into synthetic pub- 
lications, .which can be read and understood by clients. This difference is 
illustrated in agricultural diffusion by the agricultural experiment stati'on 
research bulletin, an J 'the extension service bulletin. 

6.5 Qveradoptio n of innovations sometimes occurs: the client adopts' an ^ 
innovation that experts feel he should not. Farmers frequently overadopt ex- 
pensive machinery, as schools, yen for language labs , and hospitals for car- 
diac-arrest units, which then have a low rate of use. 

6.6 The important problem in educational diffusion is implementation 
of the new idea, once the innovation-decision has been made. . Implementation 
has been little studi^ to date. 




Change in Schools: 
an Insider's Look. 



A paper prepared for the National Seminar on the Diffusion of 

New Instructional Materials and Pi-actices , under the auspices 

of the Social Science Education Consortium, the Diffusion 

Project, Indiana University, the American Politico! Science 

Association, and the National Council for the Social Studies. 

June 1-3, 1973 Arthur Foshay 

~ Teachers College 

Columbia University 

"This paper is set in motion by a number of oft-repeated questions, 
put to me by the Directors of the present seminar: V/hat can be done 
(to bring abou^change) within the present structui'c of the schools? 
Why is the schqfol so difficult to move in the direction of change? At 
what point is it necessary to create an alternative system of education? 
Is it really necessary to "deschool" the school? 

These questions, as is immediately recognizable, are put on a rising 
crescendo: can we do anything with the school as it is, or should ve 
\iltimately seek to destroy it? 

Let me respond at once that the creation of an alternative school 
system, and the "deschooling" of society, on a massive basis, do not 
appear to be available options at presents It- is likely that alternative 
schools will continue to be organized and to live their relatively short 
half -lives , and that a very small number of children will participate in 

f 



them. It la;^en possible that a "deschooled" society will be set up, 
here or there-- indeed, ve have in certain Amish communities just such 
societies now — but it scarcely seems likely that the country as a whole, 
oi^^even large portions of it, will undertake the trauma that Z'deschooling" 
iciplies. A 

I shall J therefore-, confine what I have to say to the questions that 
pertain to the present schoo3 situation, with an eye to itc likely evolution 

As Seymour Sarason points out (in The Culture o. the School and the 
Problem of Change ), any attempt to understand the folkways of the school 
must begin with an acknowledgement of the enormously coinplicated institution 
we seek to deal with. As he says, thq^riticf sins levelled at the school 
from outside the institution are also made within it, and have alvrays been. 
The role requirements within the school, he belives , are full of conflict 
and cocqplexity, and ore only slightly understood, even by those who inhabit 
them. 

If Sarason is right (and his remarks ring true to me), then responses 
to the questions from the Directors that might make a difference cannot be 
based on a comprehensive theory of social change, applied to the schools. 
Whatsis required is that We apply such infonried common sense as is avail- 
.able to us. I shall try to respond to the questions fi*om that stance. 
I have (as has Sarason) been in a helping relationship to schools and 
school systems for_a long time; earlier, for a long time, I pa>*ticipated 
in two scl^ool systems as an empla;y'ee. It is out of this experience that 
I wish to extract four generaliswitions about change in the schools. 



>•---•■. 

!• If an innovation is not comprehensible to the leadership 

of the schools, it vill be trivialized or' aborted ^ 

. • ^ ' » 

This notion might be put differently: the quality of, the offering in 
a school cannot rise ^above the level of educational sophistication of the 

principal and superintendent. Or, more bluntly: the quality of instruction 

• ** . ' 

cannot rise above the quality of the administrators' minds^. . * 

\ ■ • ' ^ . '\ ■ 

^ In one of the large cities some years ago, the CXirriculura Department 
finally succeeded in persuading the Purchasing Department to furplsh easels 
for instruction in elementary Ai^. The/innovation had been established 
elsewhere in the country- for .a good many years; this city's Ai't people were 
embarrassed at the baclcwardness of their system in this respect; feelings 
ran high, and at last two easels, accommodating four children at a time, 
vere provided for each elementary classroom. The Curriculum Department, 
following its usual ritual, prepared a guide .for theit xise, to be sent to , 
the schools as the easels vwere delivered. The guide was pretty good, as 
guides go: the advantages of easels were pointed out; the writers tpok 
advantage ..of the occasion to reteach some- elementary matters concerning 

children and Art; it was suggested that, ideally, children should haye_ two " 

or three opportunities per veek;to use the easel. . ^ - 

Two or three opportunities per week, divided into classes of thirty- 
five children, with four easels, presented a management problem. It was 
solved, of course: a new subject, "easel,*' appeared in the curriculum. 
Iffliatever Johnny was doing, at 11:20, his turn at the easel caine along, and 
he was told> "Stop the Math, Johnny, lib's time for Easel." Never underestimate 
the ability of the system to trivialize the curriculum. 
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' Similarly, the Open OLassroom is viewed in mny a school as an arrange- 
ment of space. Deep disagreements are explored over whether it is better to 
have an open classroom, an open corridor, operable walls, a Relaxing Corner, 

and so on. 

How does such nonsense happen? Typically, because there Is no one in 
the immediate school situation who either really believ^^s in the innovation, 
'or who understands it in any important way. The hey person is always the 
principal. Some of us worked hard to de-regiment the teaching in a set of 
six first grade classes in a school near Teachers College. The principal 
visited the classrooms a few times, and once announced her approval of what 
was being done: "l would have thought these classes were too noisy, except 
that I see th^ children vpridLng. The noise is incdient to the work." Quite 
an insight for an old-liner. But at the end of the year, at a meeting, having 
congratulated the teachers on the improved climate^ in their t^lassrooms, she 
aborted the whole ef fort, by^ saying that it had not inproved the reading scores, 
and was therefore of nQ importance. Thus ended the project. 

I have watched -teachers using the SCIS curriculiun to teach vocabulary; 
scratch a primary teacher, and you have a read:nj teacher'; the properties 
of objects are also (and to some teachers more importantly) adjectives: 
smooth, hard, flexible, heavy, and so on. ' 

Such slippage is, perhaps, inevitable. But it tends to continue, if the 
supervising officers int our hieraLrchical school systems don't imderstand the 
new practice, approve of it, and give it leadership and encouragement* The 
basic motivation of the middle management school official is .to keep the top 
management at bay; the basic motivation of the top management is to keep the 
Board of Education off its neck, and to gain a good press. None of them is 



prlroarily interested in the quality of the offering. The offering, for 
the officials, is an instrument for achieving upper-level approval. 

What follows from this school-of -hard-knocks wisdom is this: in intro- 
ducing a curricular innovation, include the administrators in the training. 
Refuse to offer the training unless the administrators will undertake it. 
Never, never, assume that' orientation of the teachers is sufficient, for 
the teachers are not the key persons in the school system. 

A second principle may be derived from the firs > , as follows : 
2 . ; To be successful, an innovation must appear both to coiTie from 
the top down (thus being legitimated) and from the bottom up 



(thus being honest). 

If the key person is always the principal, the principal may not Icnow 

it. Frojn the principal's office, the key person appear?^ to be the teacher. 

j 

Indeed, genereLLLy, as one looks down ffom the top of the hierarchy, re- 



sponsibility appears to grow as one descends. But from the bottom up, as 



has been 
a^ks the 



pointed out, legitimation appears to grow as one ascends. If one 
superintendent Vho should be oriented to an innovation, he will 
name the teachers. If one asks the teachers, they will tend to name the 
administrators. It follo\v's that an innovation must come £rom both direc- 
tions, for the teachers keep it honest (or don't) and the administrator, 
in his rple as keeper of the reward system, makes it legitimate. 

Theije is nothing simple about this arranganent. Despite Sloan Wayland's 
assertion! of several years ago, that the teacher is best understood as a 
bureaucraitic functionary, teachers don't view themselves that ve^y»^^^S±nci^ 
the administrator, from the teacher *s point of view, is usually ignorant 
about instruction, the teacher tends to occ himself as mald-ng basic 



professional decisions that are evaluated capriciously by the higher-ups. 
The teacher's basic attitude toward the administrator, when it comes to 
instructional matters, is apprehensive. If anything really good is to be 
done, from the teacher's point of view, the teacher will have to do it. 
His explanations of what he has done tend to be obscure and vague, for 
the teacher has found that the more explicit he is /the more likely he 
is to collide with some trivial prejudice of the administrator. 

Administrators have often been good teachers iii their time. However, 
as their experience grows, they find themselves compelled to deal with an 
ignorant, capricioi:is public^, it is not surprising that in tiiae they begin 
to sound more and more like this public to the teachers who report to thcja. 
Actlog as "front man** for the teaching staff, the principal and the super- 
intendent are, in the final analysis, in an iir^possible position: if they 
fend off parent con?)laints, they seem unresponsive to the puDiic. If they 
cajTy such complaints to the teachers, they seem to take tlie side of the 
peurents against the teacher. Too often, the function of the principal is 
to keep parents at bay; if that front is peaceful, the interior of the school 
con be left to take cai*e of itself. 

A double bind, indeed. What happens if an imiovation is^ proposed? It 
has to be made legitijaate, chiefly by the administrators. The administrator, 
acting out of hard experience, will see it as necessary that the public be 
convinced that the innovation is an improvement, but he has to present it in 
a form the public can understand, and make promises that the public will 
approve of. That's why team teaching was presented as a cui*riculum innova- 
tion, which it is, of course, not. 

This apparatus of administrators-who-face-the-public functions as a 
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protective device for teachers , who by and large do the best they knew how 
in a system outwardly devoted to public re:i.ations» If there is honesty in 
the teaching, it is because the teachers know how to do an honest job. But 
they can't, if what they do is not made legitimate by the administrators. 

That's why innovations have to come from the top down and the bottoia up 
at the seme time. How can this be done? 

Pirat, through orientation to the innovation that includes the adminis- 
trators and the teachers, as fellow teachers. Then, by orientation of the 
administrators that addresses their public relations problesis directly. 
Third (and this is very often overlooked) by pro\dLding both administrators 
and teachers with evidence-gathering devices and approaches that make forma- 
tive evaluation possible. 

It is this la^t — formative evaluation — that is crucial if the respective 
role demands of the teachers and administrators are to complement each other. 
^If they dont ccanplement each other, as has been pointed out, the innovation 
wili^e^^nored, trivialized, or aborted. What is required ic this: that 
the teacher^ap^oar to himself as one who knows about teaching, including the 
adjustment of subject-matter to fit his students; that the principal see 
himself as a participant iri^ixistruction \dth the special task of interpreting 
the school to the public. A set of""^€i^mCLated teaching strategies, no matter 
how thoroughly field tested, cannot do this "^of -itself. In the effort to con- 
duct in-service training for new instructional plans quicid-y — in a matter of 
weeks — too many curriculum plans have come off prescriptive, andT'^the^Jbeacher 
is treated like Wayland's "bureaucratic functionary." 

The alternative was suggested, nearly a generation ago, by the late 
lamented Action Research movement. This movement, quickiy brushed aside by 
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the formal educationl researchers because it didn't fit their rubrics, sought 
to provide teachers with the means for constantly monitoring the consequences 
of their teaching efforts; to conduct what is now called formative evaluation. 
Teachers will believe their cr*m eyes before they wiH believe what you and 
I say to them. The main missing ingredient in curriculum reform efforts' is 
provision for the teachers (an.d thus the adiidnistrators) to base modifications 
of the received plan on evidence. As things stand, teachcr.s typically evalu- 
ate such plans- on their unexajnincd sense of hov; thej go in class—does the 
plan "fly"? 

All the models for innovation I have seen provide for frequent, stcp-by- 
step evaluation. What they tend to leave out is the possibility that this 
evaluation miglit be designed by tlie actors in the drama — the teachei^s. 
I mean to suggest here that this missing part of the innovation strate^Ty be 
supplied: that not only evaluation instruments, but plans for the develop- 
ment of homcwmade evaluation instrujnents , be built into curricular plans. 
If that^is done, then (as happened in a prominent New York high school) 
PSSC will not be tried for a fev/ tenns, then abandoned bccamie the teachers 
subjectively opined that the new plan was not as good as the one it tiougiit 
to replace, especially since they knew the properties of the old plaji in 
depth and the new plan was simply a set of prescriptions. 

3. Credit for the success of an innovation goes to its originator ; 
blajge for a failure is lodged with the classroom teacher. It 
is not rewarding for a teacher to adopt someone else's innovation . 

It should not be necessary to stress the power of the reward system when 
we consider the fate of innovations in school systems. Apparently, however, 
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there Is something about it that leads to its being overlooked. 

One of the school systems I have worked with at some len^h is well 
kncnm for the adoption and generation of innovations in education. The 
reason I -v^as asked to work with these people was that, over a number of years 
tlie system had flown apart. .The effect of a large amount of foundation money 
had been to encourage inventiveness by members of the staff, and a succession 
^af^siq^erintendents had been publicized nationally, and had left (chiefly to 
Join the l^tndEi.'W^on^^ morale in the staff was uneven, the curriculum 
leadership group was unce>taitiof its role, and (most importniit) iniiovations 
were lasting only as long as their origlnatQi:s^stayed in place, and were not 
spreading through the system. 

Several problems had produced this situation: the temper of\ the time-, 
a stereotypic view of the community, happenings in the state and in the 
neigliboring large city. However, the most iiigjortant part of the problem 
locally was the reward system. The superintendents were rewarded with 
national publicity in the Satm^day Revlc;^ and the New York Times and through 
the efforts of the supporting foundation. This publicity had the effect of 
defining these leaders localJ.y, so that they were viewed with awe from inside 
the system. But there was a crucial omission in the reward system inside 
the system, which vms greatly exacerbated by external publicity: the re\irard 
for invention within the system was very considerable — perhaps national 
publicity— bat there was no reward for adopting an innovatiQn from within 
the system. Other systeaas adopted some of the innovations developed in this 
system, but the system itself did not. As one of the leaders in the system 
told me, "the Brownie points went to the innovators, not their imitators." 



^ To-irecognize this possibility is to recognize ways to deal with i't* ^ ' 

For the innovator who wishes to institutionalize his innovation, it would 

( ■ - , . ■ — 

' ' ■ « . -. .. 

be desirable to form inter-school teams of teachers and 'acJministrators to 
develop etnd redevelop his innovations, tjbius spreading the credit around • 
and increasing the likelihood tliat the new approach will spread. 

Of eqiial importeince is the sharing ot^.^b^ IThen a nationally .recog- 

nized curriculum program is adopted locally-, and doesn't work, the blame 
is assigned locally. After all, the national prpgru\ has proved itself in 
many places; it has been "^carefully developed and field tested; obviously, \ 
if in Podunk it doesn't work, the fault is-in Podunk.- Since innovations, ' 
as Henry Brickell pointed out, tend to' spread from one^lschool system to 
its near neigl^bors, one must ask^what effect Podilnk's failm^e has on its 
neighbors. Within a school building, a- teacher picks up an idea, . or 
invents one, and tries it out. It doesn't work. The teaclier is pitied, " 
or ^blSmBdr-by~.paxents , or is perhaps attacked by the local press. Is it 
rewarding? 

What " is required is a far more elaborate, follow-rup^ by na^ior 
culum developers than ha^ ^usualJ.y been undertaken. ^ \Vhen a national program 
is undertaken in a local school sj^stem, someone from the national staff 
should monitor it for at least tvJ'b years, and prefea^ably three or even, 
four, to see it throiigh its* early debugging and institutionalization. . ^Jie 
national prograjn representative can function iir5)ortantly to iniluence the 
local reward system, precisely because he will be viev/ed from inside as a . 
disinterested outsider,- whose praise arises from not iitrproper motives. ^-Jhen 
a failure occurs, this outsider can share the blame,. or even take it. When 
a success occurs, he can see to it that the credit goes to the teacher and 



the administrator. What is needed is a reward systm that recognizes the 
attempt as well as the success, and gives credit locally for both. 

The failure to recoe>iize the nature of the internal regard systani 
isn't the only reason why schools don't change, but it is an iinportant 
one. It accounts in large measure not only for the appai^ent "resistance 
to chajige," but also for the growth of teacher militancy. VJhcn attanpts 
are made to make curriculum plans teacher-proof, and when tl>jse attempts 
are accompanied by a failure to attend to tlie reward system, the teachers, 
of course, band together against their tormentors. They do not fail to 
recognize the iirplied contempt in such approaches, and they react accord- 
ingly. 

h. Kvfro: injiovatlons must be I ocal-\y ve rifiablo ajid 
locally modifiable^ at tlie classrooTi level . 

It must be remembered that local teachers and adiTiinistrators are 
personally resyjonsible for what they do. V^ile the national press and 
general educational opinion have influence on what local people believe, 
the inf luencc~is^far~Tr^5iirTrve^ ^f^ innovations is always 

local. The story of innovation in education is, by and largo, a story of 
failure, ever since the days of the early laboratory schools. The current 
rage is the open classroom, and the publicity lias been deafening, but tlie 
local people have heard claims before, and are cautious because they are 
accountable locally for what tliey do. 

If, however, local people are given the means for making the nei/ idea 
fit their circunstances and encouraged by the innov^itors to do so. and if 
they are given the means for verifying the effectiveness of innovations, 
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they at least vill have the possibility of being responsible local innovators 

This last point has been recognized by some students of educational 

change, and hy some designers of curriculujn innovations. But some designers 

J 

have not recognized it; their proposals are too prescriptive, their plans 
unverifiable, .and institutionalization has been slow. 

I vividly remember the time the co- director of a well known Science 
project appeared at a national convention to convey the Good News that a 
group of outstanding scientists had redesigned the s.^condary offering in 
his field. To iny^'question, "Yes, but suppose yai are wrong?'^ his respomse 
was outraged: he said the originator of the project had received a gold 
medal from his professional association-; he strongly implied that I had no 
right to ask such a question. Well, the enrollment in his field has dropped 
10^ since the introduction of his program; competing programs hSfVe appeared 
since; the promises tnmipeted to the nation' in the press- have not been kept;' 
Indeed, the whole educational research enterprise is under severe attack from 
national goverrunental officials. 

This sad state^of affairs might not have heen'so generax in its impact 
if the necessities for institutionalization of educational innovations had 

been 61 > gerved at the local level. — As things stand hct ^ /j the tcachcrc, xih ^ 

ought to be the principal supporters of educational research and development 
arev apathetic about it. 

I s\xggest that this has happened because the needs internal to public . 
school systCTisi^^have been, overlooked. Let me state them, as they arise frcan 
what has already ^^len said: 
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1. Die strategy for introducing an innovation has to be consistent 
with the local rev/ard system. 

2. Innovations imist be introduced to the administration of a 
school system, as well as to the teachers, 

3. The role needs of the adaninistrator and the' teacher must be 
met as part of an innovation strategy* 

I began these remarks by laying aside two of the questions raised by 
the directors of the present conferen<ie: what about alternative schools? 
Should we "deschool" society? 

While, in their present fcna, the answers to these questions show little 
likelihood of becoming the dominant mode for education in the United States 
(or, indeed, anywhere else in the developed part of the woi*ld), they merit 
attention on a different basis. 

- Alternative schools have sometir/ies led the, way for the instituional 
school. Some elements of Summerhill, for exajigDle, have found their way into 

"isrtew alternative schools; some elements of the cajigDus labor^itory schools 
found their way into the Progressive movement, and- thus into the public 
schools. Like the 'agricultiural extension agent, we miglit do well to foster 
the development of "experimental plots" J the present appearance of alter- 
native schools can be so considered. The difficulty with these schools at 
present is that they are defined by what they reject, not by what they seek 

'to do. Where the establishment school has a prestruc tared curri'culum, they 
seek an canergent curriciilura. \^here the establishment school uses standardized 
tests as criteria, they seelc to have no criteria; v/here the establishment 



school seeks regularity in attendance and schedule, they seek to abolish 
such regularities. Where the established school is primarily concerned 
with intellectual developreni^, they reject intellectuality. Tliey have 
not, so far, affirmed cmything on their awn except "participatory demo- 
cracy," which in the days of the Progressives was called "cooperative 
planning." , o 

If the alternative schools can be kept alive, however, it is to be 
hoped that some orderly experimentation may be undert'iken within them. ^ 
Curriculum leaders for a long time have hoped that school districts Vrould 
form experimental educational centers witliin their organizations . A few 
were formed, -but they perished from lack of intellectml nourishment ,and 
budget squeezes. The alternative schools seean a more authentic form of 
the same thing. They, therefore, should be nurtured, for in the alterna- 
tive schools, *unlike the scattered experimental schools of two decades ago, 
people are free to make mistakes. There is an elan to an alternative school, 
at least while it is young. Perhaps such schools ought to have short lives, 
like ^demonstration in any laboratory. Novelty is part of their meaning. 
Perhaps, in the alterative school, there is beiiig worked out a mean5 for 
continual renewal of schooling—a quality devoutly to be sought. 

As for' "deschooling" : the proper office of the present sciiool is to 
offer systematic knowledge,* as distinguished from the diffuse knowledge 
one picks up in thjj course of unstructured daily life. A "deschooled" 
society would stiUL have heed of systematic knowledge* \^here would it 
be obtained? 

Here, as in'the.cdse of the alternative schools, we might take advantage 
of some existing techniques and institutions,. Much has been '!said and attempted 



in the way of teacher-proof materialQ. It lo precisely teacher-proof 
materiola that make a formal school unnecessary. If wo can dcveJ.op them, 
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let us by all means ^dc so, . Let u^ not put them in schools, however. 
us "^ke use of that other un^Jversal institution, the stxper-market. To 
deschool society, put teacher-proof .naterials' in the local A & P. Make 
mandatory school attendance a little less rigid, so that students may 
work at home. Provide criterion-referenced evaluation materials, perhaps 
in the form of the old Dalton contracts. VoilaJ 

There is/ of course, a certain irony in these suggestions. Both the 
alternative schools proposals and the deschooling proposals grow out of 
revolutionary motives. What I have suggested- -and perhaps it should be 
cmpheisized that these suggestions are meant serio\usly — is that both of 
them be incorporated in a sdaaewhat redefined public school enterprise. 

When Andrew Cordier took over as Pi'esident of Columbia University 

during the Troubles in 1968, the radical students were faced with a new 

liind of antagonist. Cordier had, after all, dqalt with' the Russians at 

their mopt negative. In coii?)arison, the students were naive. He quickly 

defu>'5ed the movement, and it subsided. Not without diagnosis by;the ' 

\ 

studeats, hcrfev^. The editor of the Col\mbia Spectator saw it clearly. 

"That he said, "he decapitated our issues!" » 

So it is, I think, with the public schools. They can be changed, 
but only if one works with the dynairiics that they respond to. If one 
does, they are likel;;- to adapt in the future, as they have, somewhat, in 
the past. They are much too entrenched to be taken by storm, but they 
can be* changed from the inside. - 



NOTES ON MICHAEL SCRIVEN'S PAPER 



During the early planning of tHis Seminar, it vas determined by the Directors 
that it would be imperative to have an evaluatioa consrltant participate/ 
Michael Scriven, well known for his interest in evaluation and for his c/bntribu- 
tions in the form of new conceptualizatiorts dealing with various aspect/6 of 
evaluation,' has agreed to work with this Seminar. / 

In order to focus on Scriven 's thinking about the problems of evaluation and 
diffusion, a set of questions was prepared for him,- These questions follow. 



These questions fail into three broad categories — evaluation of diffusion 
activities, needed research in >dif fusion^ and the moral responsibilities of per- 
sons in different roles in the diffusion pVpcess. 

* * 

Evaluation 

1) What are tho major criteria that any diffusion activity should be evaluated 
against? , ^ ^ 

2) As the focus of the diffusion actiV'ity varies — from classroom to school to 
school district to state to nation — should the criteria for evaluation vary? 

3) When a nuiHber of diffusion-type activities are under way in a school or 
school district, how can the effects of individual activities be separated put? 

^4) What are the various forms , of "instrumentation that can be used to gather data 
for 'the purpose of evaluating diffusion programs? 
5) To what extent are the answers to the foregoing questions modified by considera- 
tions of whether the evaluation is short-term or longitudinal? 

Research ^ 

1) What specific kinds of. research now being done in the field of evaluation 
have particular relevance to evaluation of diffusion efforts? 

2) If the amount of resources available for evaluation of diffusion programs were 
lncrea^d» what are some critical questions that should be answered? 
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' Responsibility 

1) What responsibility does a developer or publisher have to find out how good 
his product is before it is marketed? 

2) What responsibility does a funding agency have to find out how good an educa- 
tional product is, which it supports? 

3) What is the responsibility of the user of educational products to let others- 
developersi publishers, colleagues, etc* — know about the quality of the pro- 
ducts? 



Scriven chose not to answer the questions but rather to address himself to what - 
the system of diffusion ought to be as compared to x/tiat it is now. The following 
paper, then, is a normative statement that will give us some guidence as to how 
we should* shape our thinking in. light of an "ideal'* model. 
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A NORMATIVE MODEL FOR DIFFUSION . r " 

Michael Scriven 



0. Introduction • . 

Tte -questions are chiefly concerned with the question how diffusion in fapt 
occurs, 1^ shall instead consider the questions (a) how it should occur, and (b) |/^" 
how we get fronn here to there, i.e., how-it should be changed , Thc^answers 
to these questions would indeed be' irrelevant or impractical or impossible if 
w& had no idea of the present situation. But I think we have a fairly good idea 
of .the present situation and th^ seminar will no doubt prove this somewhat. An 
expensive survey would improve it further, but is certainly not worth its cost. 
Social iniprovement shc^ld begin with careful formulation of an ideal (founded 
on a general knowledge of the situation), followed by checks w-th reality to see 
\f it's unworkable in any detail; if should then proceed to an implementation 
plan and finally to further checks with reality to see if that is unworkable. Both 
ideal and plan can be improved afCer the check; and the check* whoy Id invq^lve a 
pilot run if possible. ' >° 

' It is a waste of time to study the present situation — except as '^pure^^ socio- 
lojgical research — unless yoij have some idea what you Ve going to do with the 
results, i^'e,, you have a plan or set of possible^plans that you will improve in 
the light of the data, providing such a plan is the aim of this note, 

- 0 • ■ 

It is interesting^ to compare the diffusion problem with the moral education 
problem. The Piagetian work of Kohlberg tells us about the sequence of moral 
levels through whic'h children pass, ^ut that,^per se, tells us nothing whatso- 
ever about what we should do (if anything) in moral education. When Kohlberg 
began to get interested in the latter question, he began to look atN^ry different 
e^l5irical resear'ch questioni, e.g. , can a Stage II child learn frorjn Stage V 
material? Notice t^at this is a question about t;he results from a possible pro- • 
cedure, a po5sible,„plan for moral education — namely, to use the same basic 
material at all levels. It was (one version of) that plan* — the usual one- — that 
Hartshorne and May showed to be unsuccessfijl . But a gerfer^ study of what is 
done in moral education is of almost no policy interest whatsoever , . since (a) it 



doesn't work worth a darr.n, and (*b) it's not clear that it should (since it's n-^or- 
ally dubious). The only good reason for looking at. what's done there is to pro- 
vide a basis Vor the kind of horror that (sometimes) gets things changed (cf, 
studies of poverty , health deli very) . 

Similarly, my view of diffusion at the n^ioment is that it works exceedingly 
badly — a view over which there miay be less disagreemient than over anything 
else I say here — ^nd where it does work it's not clear that we benefitted (MACOS, 
New Math &cO 

t. 

Moreover, I do not think it probable that the group's answers to the questions 
given will tell us anything we didn't know coming in, anecdotes apart. That is, 
I doubt whether we'll come out with any generalizations we couldn't all have for- ' 
mulated before attending c (1 hope this is wrong and I say it partly in the hope 
that it will prove to be a self-refuting pronouncemerjtafJP^We will , I am sure, 
come out with more detailed data about some important cases than we |nad be- 
fore, and 1 value this kind of knowledge highly. But only because it improves 
plans, not for its own sake. 

1 . Normative Models in General 

The models ph^esenttsd in the prolegomena to the questions consist of two 

descriptive models and one normative one. That is, .the first two models are 

description's of how diffusion is thought to happen in fact (in at least some cases) 

while the third--notice the term "good guys" in it — is normative. So the con- 
ic 

ference already has a concern for "ho\A/ it spoze to be" implicit in its documents 
(note also' items 6,1, 6.5, 6,6 which are normativS^uestions)* But this norm- 
ative element needs to be made more explicit and'treated more carefully and 1 
hope we'll do this at Wingspread, Otherwise confusions will weaken our possi- 
ble impact. 

Notice that the names for the firat two models are evaluative; the "manipu- 
lation model", and the "exploitation model. " But these models are meant to be 
descriptive — whereas the third model is meant to describe an ideal state, not 
a real one. 

Now the relation between descriptive and normative models is very close. 
The physical model of gases involved in the kinetic theory of g^ses leads to a 



concepUon of an "ideal" gas, which obeys the gas laws supposed to apply to 
real gases, "Ideal types ^^^in sociology &c. are m-:iant to help explain real 
behavior. It would tak^too long here to expand on the general relationship of 
real and ideal n^odels,- except to say that we should be careful to notice that the 
answers to alnncst all the questions would relat^ to constructing a descriptive 
model J whereas at least ithe titles of all three models and the substance of 
one are normative and the otiViously preferred one is entirely normative. But 
• where is there any discussion of the relevance of these normative dimensions 
to the descriptive data we are asked, to supply? We shall need to tread carefully 
if we try to put the data together with the: models; yet if we do nqt try this, 1 
fear we shall^l^ave done little ^.that is useful.' 

It may.fc>e useful here if I put forward a model that is ideal in both the des- 
criptive and the normative sense. I'll call it the Rational Consumer model. 

2. The Rational Consumer Model for Diffusion 

] hope I may assume that the preceding discussion will siphon off the usual 
nonsense about "consumers aren't rational, so this is'an inappropriate model." 
One might as well say that gases aren't ideal so the kinetic theory isn't appro- 
priate. The point is that (a) consumers are to s6me extent, in some circum- 
stances, rational; and this model will be descriptive with respect to that behav- 
^jor; it refers to an idealization of behavior, a descriptive ideal; (b) consumers 
.benefit fromi being more rational (a function) and<. this model hence presents a 
normative account which can direct action—it presents an ideal in the normative 
sense. 

The Rational Consumer Model is naturally a special case of the Good Guys 
model, sihce the latter is so general as to cover all defensible arrangements.. 
Hopefully, we can specify the Rational Consumer Model in somewhat more de- 
tail. *It wUl be helpful to begin with some discussion of the rational consumer 
in a^on-educational context. The rational consumer is someone who is (a) . . 
prepared to make a considerable (but not excessive) effort to acquire the data 
and/or evaluations that will identify the optimal product for the special circum- 
stances of the consumer, and (b) will then purchase this product and no other. 
Where there is inadequate' data, or unreliable evaluations coacerning a purchase 
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decision, the ratininal consumer will either underUxke experimental invesiiga- 
tions alone', or will initiate steps to form a group which can do these and corr.- 
municate the results; the decision between these two will depend upon leadAin^e 
available and necessary resources. (The formation of consun-\ers' unions is a 
kind or paradigm example of the second strategy.) The formation of consumier 
groups that operate rationally is possible only to the extent that a critical* miass 
of rational consumers exists. Non-reitional consun-jcr groups, e.g., some 
health food groups, may of course form in the absence of this condition; and 
they may be manipiAated by their elected officers in a relatively rational way. 
This is one of the most important sources of power for rational consun"\ers; we 
can call it a case ~of the quasi-rational consumer, i.e., one who is part gf an 
organization or in other ways is led to act in a way that is coincident with the 
actions of a rational consumer, although the individual does not meet that stan- 
dard personally. 

Another critical spin-off from the formation of rational consumers' groups 
or the existence of unorganized rational consumers in substantial numbers is 
the emergence of rational- producers. A rational producer will not generally 
exist unless 1 there is substantial evidence for the existence of a market of ra- 
tional or quasi -rational consumers; there will be rational potential producers, 
but since they're rational they won't be producers unless they think they can 
sell their product. And again we have the phenomenon of quasi^-rational pro- 
ducers, i.e. , producers that do what a rational producer selling to rational con 
sumers would do, but for incidental reasons, e.g., philanthropy, federal pres- 
sure, or a mistaken assumption* about the rationality of consumers.* 

This is nc|t the place to review the whole history of Consumers Union, but 
nobody interested in normative models for the fijture can afford to overlook it; 
a brief review will be found in the journal International Consumer (the issue for 
Summer, 197^). Suffice it to say that it clearly demonstrates both the very 
limited proporjtion of rational consumers in the country which spends more on 
education thanjany other in the history of mar)^' but also the existence of a very 
substantial absolute number of rational consumers who can exert a decisive 
effect on the nnjarket for some products in some circumstances. I do not miake 
^ the mistake of Supposing that everybody that subscribes to Consumer Reports 
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is a rational consumor. However, it can hardly be read for the ron^anlic or 
pornographic content, and there is enough direct evidence about the corrdlalion 
between orders for mail-order items and doir^ well in an issue of Consumer 
Reports to support the generalization above. 

3. Innproving Current Practice 

One can only identify imporvement one can identify the direction in which 
the ideal lies. Since it is a definitional truth that a system in which the consum 
ers are all rational and the producers are all rational is optimal for consumers 
(not at all necessarily true for producers, which does a lot to explain the pre- 
sent situation), and since we are all consumers whereas very few of us are pro- 
ducers, it's a reasonable conclusion that the society as a whole will benefit 
substantially from moving towards the Rational Consumer Model. The question 
now is how to move in that direction. 

The role of the federal government in accelerating movement can be crucial. 
It can in effect provide an artificial market for would-be rational producers; and 
it can substantially reduce the costs to a rational consumer of making the ration 
al choice, thereby providing an incentive. Moreover, it can set up model pro- 
•duction facilities to lead the way, and it can gather data in the way that it is do- 
ing in this conference, hoping thereby to facilitate rational diffusion. It can 
also Actively disseminate products itself, and it may even use other means of 
obtaiining implementation. (Sales techniques, &c.) 

If one looks at the m.eteoric growth of Consumers Union after its very slow 
start, one can speculate about the effect of two factors. One of these is the 
gradual improvement in the quality of consumer education courses, whether 
given under the heading of home economics or in extension. Another Is the 
natural phenomenon of diffusion which, like cell growth, has an ideal form close 
to the exponential (that is, every convert becomes a new proselitizer). 

There were i8k> doubt also very important contributions to the growth of con- 
sumerism from political radicals, whose dislike of the big corporations all too 
often found excellent grounds in the evidence and thereby generated a general in- 
dignation and unwillingness to be hoodwinked that contributed towards raising 
the conciousness of consumers. 



Transferring these considerations from the non-educatiorial area to edu- 
cation itself^ we immediately see certain very noticeable deficiencies in the 
way that system is geared to rational diffusion. Let me highlight these for you 
by describing some features of a hypotfietical educational system which is aimed 
to rr»ove towards the Rational Consumer model (I do not suggest that this is the 
only possible plan to achieve that goal; it is just one possible means). ^ - 

Half of the curriculum in every teacher training insft|tution would be devoted 

'I 

to developing the critical skills, and the knowledge of thi^ b^sic resources and 
evidence in the educational area, that would make the tocher a moderately com- 
petent rational consumer . l>Jo administrator could possibly obtaif>^is or her 
post without outstanding performance in the rational consumer skiV^ and know-- 
ledge areas • There is no suggestion that alt decisions by an administrator 
would be made on the basis of product performance ^data; the rational consumer 
has tc$ take account political considerations as well. But rational consumers 
must be extremely conscious of the costs of pqlitical intrusions into the decision- 
making process and make their decision whether to tolerate these on the basis 
of a good judgment of overall social benefit. 

Consumer educatiom would be a major item in the school curriculum, with 
criterion performance measured both in the affective and cognitive domains by 
studies of purchasing patterns, attitudes towards advertisements of various 
types, pr4or4tising^- legislative proposals &c. 

Approximately half of federal support funds in education would t^e focussed 
on the improvement of products and of consumer capacity to select them ration- 
ally. The whole model of support for the R&D sector would be overhauled to 
provide for extremely severe entry requirements for large development con- 
tracts, and extremely loose entry requirements for very small ones, good per- 
formance on the small ones being the entry requirement for* the large ones. 
Major parts o^ federal money wcKjld be used to support one or more Consum- 
er Reports' type testing and Information operations (we have a start With 
without the support and hence without adequate facilities, ft does a most valuable 
job). Another major slice of funds would be used to support research on pro- 
cedures and the development of instruments to improve the efficacy of evaluation* 
At-every professional association meeting attended by teachers or producers. 



there would be (subsidized) presentations by the testing and evaluation grouprs, 
and there would be an attempt to set up more than one of these so that some 
competi^k^ between them could be observed. A network of field eigents for in- 
service upgrading, on-the-spot evaluations ani state liasion would be supporiod* 
Vd sum up the present situation by saying that rationality of the consumer is 
scarcely the main deficiency, since most products are indistinguishable from 
each other in terms of demonstrated merit; but that where there is an opporbjn- 
ity to observe the raticJnality of the consumer, it. is noticeably lacking. One 
therefore needs to move strongly forward on both fronts; improvement of pro- 
ducts and the description of their established merits, on the one hand, and im.- 
P(*ovement of the consumer's skills and concern with merit on the other. Ser- 
ious efforts to do this by NIE, and the /private sector, and each of us as indiv- 
iduals could reasonably t5e expected lb oroduce a complete revolution in the 
quality of educational products in use in abou** the same tijme as it took CU to 
generate Ralph Nader; that is, about thirty years from now. For we are at 
the moment in the neolithic stage as far as a defensible syst^^m of production, 
diffusion, and consumption is concerned in the educational field. >'^'e nr\ay be 
grateful tha it is not the paleolithic stage, but it's time to do more than survey 
the scene. We need to inject considerations of quality very forcefully and fre- 
quently . 

And we need 'not feel that thirty years is too long to wait. In a given sector of 
the educational field we can produce a revolution within three to six years, if 
we focus and direct our effort effectively. We have seen this happen with the 
Keller plan and programmed texts for basic skills and it is afoot with CAI and 
i/^dtvi dualized instruotion. The diffusionlprocess lags even there, but revolu- 
tions often occur well t>efore they get ontj> the front page. We have the begin- 
nings of a move towards the Rational Consumer model, and I think the burden of 
success now lies on diffusion; evaluation has been or is being done, differences 
have shown up that will benefit consumer^. The task is to disseminate the 
results and encourage their ^tional appraisal — in short, legitimate diffusion. 
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No facto'rs are niore critical rc ihe ultirnaio.uiility achicyccj bj' a 
'cuvriculunVp^'ojoct^than iho n:;ture and timing of its docisions rc2ar£;l::^ 
tliC di:Tus<bn oi n:&ii'iC rials. Eerly in its planning, T£GS deciccd^o aue.r.p: '\ 
a cavvjlopniCni-(il9seniination tichemo tViat v/as s&rnewinat different irom 
'that^uscd .by ii^an^^ projects. Tiiis chapier braadly outlines coin that ^ich<::r.e'' 
aifcl the actions it led to; ana it lx>2hli^hrs some of ihc; reasoning v;hich in- 
iluenceci the ISCS dis'sernina-::cn activities. 7 • ■ 

/As' can be seen from the model diajrami:aed in Figure 4-1, in;^):ruc::onali 
deisijn projects arc crten co;i:pleted in tu'o separate phases. I^Iany proj:rc:o 
tr;5j^.to cdi^n^jlete dcveloprnenr o: their rnateirials. before atternpting'd:s£eii:\i- 
ipn. 1rhi5aS;(ords thern the" opportunity of concentrating upon the -develop- 
lilt of an in^truc^onal package befoi-e becoming co::ic^Tried witn.the p^Qblen: 
associated with dissernika^ion. It also. allows field testing of the materials 
tc^ be kept i:o the iTiirriniuni. necessary' for revision purposes. - . /' 



T.io.-iO pi*ojocL^ tl:ai clcvclppcd .niiiiori:ii.i fully hcjforc Iriin.. ir.^; ahMi- 
c;j;v.L:i.::on soPA^iC times found Uiat there wus Utilo or no cicrriur/i for i/./^i 
:v.\^J.uc: whon it. became availubjc.^ Because Uiey hud failcu to l:oop oi .cr.^ 
iiiformed of v/hat they wore doiiig, or because tLie rnal'jrials they procuccd 
tcnccd to bo idealistic \vi:h respect to trie* real v/orld of schools, Ihoro :.-;c.i 
li;.tie market for their product. Furihermore, because such projects o^vC; 
• opora'icd like sr.-iali, tightly closed corporations; they missed out on bo:h 
the critical and the su^^portive input they could have received duririg the 
formative yoai's fror.i competent advisors.. - 

A ic\v curric"ulum dovoioptncnt projects l-^ive made the o^ipositc r.*is- 
takc they, have broadcast theii* efforts too >\'idcly and too soon. Bei-ore 
.>j^de%X'lopmcnt activity had ^fottcn much.beyond tlic idea stage, they had 

described ihoir plans, oi^n in idX^alisiicAvays'. -Such projects spoke befor 
/ every^available educaiional forunT.and garnered inches, .coiumni*^ and pa^- 
61 newspaper pubiioiry. They often wound up 'spending s6 much time on dif 
sion rv:vivi'4<^.^ ?5^d in answering inquiries ^v.bowt their prograrr. that thoii^ 
develbpniont a^ivities wei^e curtailed. Sometimes^ as a result, theirvT^ro 
gram never got fu^y imderway^ us show?i in Figure 4-2. 



years ox 3^h>GS, a>i;4 ';;i^i>omi:.;;L:ov; wov'a bcCc.:;^o the -^rc/cct'r; ^i^ir-ci^^al 
focus laior. It is ^ii^^iiiicanl, hov;evor, thuv at no uimcj in it^i hi^^ory 6id 
the Projoc: oo.v.plctely i^i.^ore cissenrlnation activities. 




Figure 4-3 ' 

' DotLiils of tlao jSGS aij^ii'oach iTiUy oi'ovo helpiul to Tuaxrc; cu.-i-iculur.-i 
rjrojoci.-;. T.'.us, t'.:o rqniau-.cior o: Ihls chap-ccr-is devoted :o the tr.;an 
:' C:ture3 of t'-.e ^^Ir.n c.rid sorrLc- £nsc:;icn rci^crcMng its i:v.pie:v.cr.'.:i:ior.. 
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The«3ix phases wore nov elisor ate; they overlappec: in tir::e a:id 
lunction as vhe cliagrai^ ir;uica;;es. And sorne c: :hC;bhas<>5 are t:on;inu:r;^ 



A nui^nbor. Cx dcC:sio;:';:j/ iriade bcfoi'o aciual ■c£veioor;^c;^t o:! the 
ISCS insvruetiional package began, v/em a.lorig v/ay in csLaoii'£ihin3' th^ « 
uluir:ia-:e iiiviivS w^^iihin \*/hich ihe r^aueriais iivuiat oacica:re ■co;:la be ai^-" 
s'on^inatcd. .Those v/ho c;e\:er5*:.i^:ed ihc rationale for 'tiici,Prc;^c: were 
con:3;ulicd .;o the nolioiv thai tiie ^iiiiiviaie ivackhj-e of maloVIal::; r^usl: be- 
roali^ilie wiili rCr:Qcc\ io iJic IraiiiiiU; oi ;ho LcaciTor:^ who i:ivjiu:\'eni 
it, the'-abiliiics of the st^idents \vhp would u^e the iriaieriais, ;:he laciiiiie 
in th'C; sch6a^:3 in which the pro^ia^ni \/-o;:ld be: iiscd^ and zhe 3ia:\.;3 oi / 
school bud;:cts" for injrjiriKiiibh;^! matprial^;. Great pains were iaken :o 



"rh V-^.-TO m^'ncrs and to build in.o^^h:- ,xan fon devc:e*:>L:'.j' ;he -Svl'S 



instructio:ial materials provisions that v/ould al]ov/ the materials to be 
used under the condiiions which that asoessniunt revealed. 

As. those who coriCeiyed tb^ pl^n for the LSCS-Projeci had anti- , 
cip'ated, the" study of exisiing* conditions in junior high schools revealed 
great* inequities. It showed that junior high school teachers were no: 
particularly well trained cither in content or p?d^.^ogical methodo, ;hat 
junior high school science is oitbn taught, in ordinary classrooms with 
little or no laboratory equipment, and that the student entering the sevont 
grade hc<s difficialty in dealing with abstract concepts. H was reasoned 
that the ultimate package of instructional materials to be developed would 
not have v.cry great impact unie si i^-' could be implemented under these 

limiting conditionsi/ : 

• ■ ' ' '\ ' • ■ 

' The results of th-e pre-developmcnt study and planning Was" the 

, \^ . ■ • 

'decision to build into the program for devcfloping instructional materials 
a set of quite severe constraints. , It was assumed that if the Project coul 
live within the limitations listed beiow^ its maieinp.is vvouid-tend to fit the 
conditions that exist in schools and therefore would be well received and 
thus more easily disseminated, ,\ ' ' . . \ * 

1 . Complete equipment kits v/ould Have to be develOT^ed that - " • 
contairiudr everything necessary to do every activity in the 
.. instructional package.. Furthermbre, the kit of equipment, 
adequate for five classes of thirty students to use durin':; 
tiie experimental period, v/as kept. under seven hundred 
■ dollars. {This figure; it y/cis assumed, was in line with 
what schools coukl and would spend on science equipment.) . 
■2. The activities to' be designed would have. to be practical :'or 
use in a class of thirty students operating in a foi-ty-five 
minute time. period. (These two figures are close to the 
averag'es for the United States.) / / 



3, The pra^; rani must bo practical /or use in an ordinary class- 
roor.: \vi;h one ciecirical outlet, one sink, and Ha: lop tables 
for student use. (This is well belov/ a desirable or recorr.- v 



mended mir.imum for laboratory science instruction but is 




consistent with the situation in many Air^erican clas3roo;v-j-. ) 
4. The ultimate package of instructional maiciH:as nius; fi; ;he 
provisions of most state textbook adoption criteria, must be- 
competitive in cost with presently used instructional materials 
and must be acceptable to most of the teachers that would use 
them. ' r 

. 5. The materials must be usable by^a teacher whose training in 
science is minimal and who has no specializecl training in 
implementing individualized instruction. 
6.- The instructional rr.aterials must be in such form that they 
would be practical from a conimercial point of view* It v/as 
felt that unless a commercial publisher could envisage the 
'probability of making; a profit by spelling the materials, the 
likelihood of wide dissemination was very slight Indeed* 
The limitations described above were designed to insure that the fin; 
version oithe ISCS materials wduld have high potential for dissemination: 
But i J was recognized at^the outset that good and , practical . :cnateriais do no 
in themselves insure matjsive in'ipact. In 'addition to developing good mati 
rials, the' Project decided that it rnlist brin^ those materials to the attent: 
of school people. and others v/ho determine tite instructional materials 
schools use. And it was clear at the outsej that mechanisms mus: be . 
establi.s};ed' \vhereby materials were distributed effeciively to schools who 
chose to use them and throu;4h Whyih sc!;oolo could bo helped to mako v/hat 
ever t^^ansitions were required. Althou^^h the implemeniation of these 
o:T6r't.=: was po^;tponcc! until later in the Prcjoct's history, plaaninj :'or * 
lhc2n t.Mc; done before the aetua-l dTSveUvi.uchi of materials be.c;an. Some 
Oi t},*^ rtcciaions that car-^'-^.r^t of that planning; are as follov/s: 



wouiu/.;o distributed widely to people who h:;ve iho r;otenii'*L 
to iniiucnco educutioaal actions. \ 
^ 2* ; The Project wQuld avoid, the tcir.ptation to produce^ in 2;ny 

*• extensive way^ written or verbal dcscriptionc; of its plans, 
'iphe approach was to wait until the Project had done sc:r*e- 
tiling and to report on tliose aceornplishrncnts. This meant 
that the giving o: speeches and the writing o? articles tended 
. ' . . , to be postponed until the P.roject was well underway. 

, 3. The Project would attempt to involve key people oT many types 
arid representirig many organizations and disciplines in planning' 
■'and executii*g its work. JSCS felt that this move v/ouid not only 
... * insure adequate input for the developmental process but v/ouid 

add credibility during dissemination of the ultinlate instructiona: 
package as v/.oil. ' • 

4. The Project decided at the outset to use a "multiplier effect'* 
In disseminating its product. It was assumed that i^t would 
. ultimately be necel^sary to have a nati«nwide network of 
^ ■ resource people in order to develop the program sucbessfuily, 
and the l^roject set out from the beginning to interest and ;rain 
key people to become a pax^t of that network, 

• Vs. It v/as decided to conduct .a larger field trial than was absolutely 
^ ' ^ necessary for/formative evaiuiation purposes* It v/as'ai^umed- 

' / that there v^fere dissemination advantages in having largo ::i:m- 
bcrs of tryput sci^to^u scattered geographically across "the 
country., Th^ ?roJuct .aitemptod to place at loast one ;?c;:ool 

* .7 . with an operating lSCS proj;ram^ within driving disianoe o: uv^^T 
* ; ' toiacher in the country before the experimental stago wxts over. 

... .The planning decisions- previously described v.-ero taken long oe;oro 

^ - . ■ ••■ - _ • . ^ _ , ^ ■ ■ 

the actual development of ma;.crials began. But this pre- development 
nta:;-:i:vg and decision mahin.^ ropre^csntcd only Phase 1. of a 

jscrnination strategy. A discission of tiie remaining phases fclioivs. 
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The group tliat the Project soii^i*; to reach durin,:; li;c dcvo-orir.iicr.u.l 
years was a iraxturc of decision-maker^: irum all levels science eriu- 
'^^tors, scie<Uists, school administrators', supervisors, and ciepcirlrnent 
heads." ir.r.^cir.^; such individuals pror-rc^sively av/are of the ISCS Kiorl/ 
as it developed, Ine Project hoped gradually to huild/intcre.';t ir. the proi:;.ri:,rn 
interest that would peak about ihe time thg.t the commercial editions of the 
materials became available. To this end, the Project be^^an a .-;ories of 
low-key presentauons at conventions, conferences, and educational meetings 

Beginning with the 1056 National Science Teachers Association (XSTA) 
Regional Conferences, formal and informal sessions v/er^i conducted by the 
Project staff to explain (and demonstrate the. operation of the prograni. 
Emphasis was given in these presentations to the unique features of the 
materials. Participants v/cre frequently given the opportunity to experience 
the activity-centered' approach in laboratory sessions in which the indiyidi; - 
alized nature of the course could be explained and actually experienced. 

To help tell the story of the. rationale, the mechanics, and the current 
state of the materials, visual aids were developed. Those used in the 
earliest presentations consisted mainly of a set of transparencies for the 
overhead projector. These next evcJM^d into a series of 35 mni slides 
and a 16 mrn silent filn;. ^"^^^^^ . . \ 

The slide set went through/ a series of modifications to keep it up-to- 
date and to reflect revisions in tiie materials/ At the same time, a second 
movie film v/as developed, this time^with a sound tracic. Duplica'tes of the 
slide set and the sound film were obrairted so they could be used^oth by 
the -staff in its presentations at conferences and by local school people as . 
public information aids. ^ ^ ^ . . . 

. This pattern of participation in conferences and meetings continued ' 

• ■ X , . " .... - 

^to oxp^and in thjD succeeding years. A list naming some of those sessions 
■* 

:s included in Appendix D. 
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jVa iiVipori;a:;t icaixivc o; all 01 ihc5:c scssici^s v/Zi,:> to show •'.vhai 
■ experiniontci vcrsioiis the siucciit's c^nd leachor^s books and scrno o/' 
the ancillary equipment locivC^ci like. Forcunately, the very aaiuro o: lai: 
progra:in dictated that iho :naterials iiave coasiderable eye -appeal.. Any 
incivicualized prograin depends to a large extent on whether it creat;>j;:. • 
sufiicieiiu interest in participants . . Per I3GS that, meant turning; out ty.e 

■. best lookin/;. exper-rnental product in: the ]ir:"iitc:d tirnc available: eaeh V'-iar. 
And ,to do this ISCS had to build up a skilled c:nd efricienf' art staT:/ editorial 
■■■competence^ working relationships v\'ith equipment manu^aciurers^ and ^ • 
evcntt^ally a close woi-king relationship wiiii-the coinrnerciai publishers, - 

. Each.year^ ,as the stau became more experienced^ the experimental . 

editions became more' appealing as well as more effective learning . ' . 

■ ■ • • ' ■ ■ ■ 

instruments. - 

.... ■ _ ■ • . .' t 

Thus^ the experimental books' themselves b.ecame a key part of the. 

diffusion effort. ^ Gooies of the printed student materials were :hade • , 

7 ■ ' ■ ^ 

; availaoie at cost 10 coniurencc participants who furthered tne dissemination 
eifort by . allowing others, to examine -their copies wherx- tiiey reiuz^ned lo - 
their home schools and universities. ■ '\ 

"■Arvattempt was mace to mforrrrtne pi^blic -about the ProjecD^vicar- 
io-nsiy as weii:-ao:,.eirectiy. A brochure^ distribt;ted at meetings and by 
maii^ gave an ovorvie\:-^-of tl^e program in tei;ms of' rationale, materials, ' 
.'and methods. The seniiannuai':tew§;letter reach 

audienco that by the. fall of 1970 includecT^feGn^e 12, GCO key personnel in all 
/fifty states and-iL\nany foreign countries. Example ti--o.f IS GS informational 
pubjications appear- in Appendix S. . .. • . 

• Beginning in the fail of 1937, orientation sessions wore orovicedoor ' 
all teachers in the field. trial schools reeeivi^;!^ financial support. (The 
ISCS center leader concept and some of its orQblerns are dlsc'-assed in 
Appendix pL Av:;^endSx 0 contains--S;amples of the programs us:i^d. ) in 
addition to Proj:ec:t-orig;nated programs, a, number of locar orientation " ^ 
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iJvii;i::;Ov;.c' IS^CS vi;3ibili^y ro^vullin;^' from ihe fiolcl Lric;lo,;^.;:c olhcr- 
uirfuslon Ci-'o.-.d iioon bocc^ino apparont* Ai early a:^ lGo7, schools vc6c:i 
Cc.lircvnia to Xow Yoi'lv \'/ero asking to.tiy the mai^i-idi:;, Thoy arroroc :o 

^p;;y their o\v:: x-.-ivy a::d indicatec a \viilir:;;/ie:^s lo x^groc to any reasonable 
conaitioni; iSCS chose to ii^^vose. They sin-^^fly wanted the opportui^iiy to 
use. ihe i^iateriala >vith their children although they knev/ the lexts and ■ 
labora'.ory cqulpinc^nL had further revisions to ■under;;-o and thus a life 
expeczaney of only one year* Other school.-: not yet ready to try the proiirarn 
v/antod to find but niore about what it offered and to. see it in actual use so 
tiiey coi:ld evaluate \Vhether or not they should adopt later. 

As a result'Oi the expanding interest, tv/o additional disse::viination 
nioves were made, i^irst, to broaden the exposure of ISCS to iniluenl^ial 

.^School systems in different geo^^raphic areas, small number's of qualified 
schools were selee':ed in strav.egic areas and\ allowed ::o purchase books and " 
maierials from \;heir own'funds. Teachers fro^ these independent schools 
were invited to at'tona. centrally lonated ISCS* teaci^er orientaiion sessions 
at their own excense. ■. * ' 

As a, second move, ISGS demonstration centers Were est^.biisned at 
both supported and indcpeni^ent schools. Staff visits niaterially helped in 
seiectins; the locations. ISi^ht' schools v;ere choscn^and eqiiipped with J 
brochures, a film slide set, and additional siudenr mai^orials. Visitors 
were encouraged lO go io any of these demonstration centers and see ISCS 
for ihemselves. This w^s- part of ihe pian to spread^a network of ISCS 
knowledgeable people and demons.iration schools throughout xhe continental 
United St^i:eo si;ch that any teacher,' educator, or adHtLinis-trator would fi^^d . 
one or the other' in easy driving distance. This network is discussed in 
Phase '3. Thp original eight demonstration schools are listed in-Appen^kx 



P*:.-:^ 3. r=;.-::'::nr: a rio^nurco Xatv;ork • ' ' 

" — T . ; ; : < i .. 

When che Project concluded vhat.it had developed a demonstrably 
• ^.•/d:wh:i^.^ .x--ouuct - method for' Vaachin;^ ;un^Qr hi^h ;,.^e a' 



cotild boWi ;;svc accurate ini'orir^r.Uon a!)');:*, V.'.o iirot^V'b.rn and hci;> 
' to irr*plo:v.erit it. A nucleus oi resource pco;<Ic: existo^i us arc-^^uiv oT t.^c 
dcveloor^or.vcil CLctivliy. Appro::! r.iaiely Ihiriy university :.:;a public acr.col 
persor:::el pcrlicipaied in ISCS 1£63 suiriinor writing cor:i'orc::;cc;. I^^ri.:^ 
ihc- sii:ni:;cr3 of. 1967 cud lCo3 similar ccu:cre-:cc;S v/ere hcld^ v;i;ii up to 
' forty visiting wrriiors taking par; each sur.:;wcr;. Son^o o: iho people ps^riic;: 
ipated in successive suivimcrs for the sake of ccrvtiuuity. All \verc: ]}^ic:,iiul 
resource people for ISCS. (See Appendix 1. ) 

Within wentv-six monJ;s iroin the official siart of ihe Project^ cvor 
one hundred and fix\y resource people around the naiion v.- ere capable of 
setting up informational meetings aboui ISCS and could advise on in.ple-" 
menvation problems. These people carrje from ti>e following sources: 

1. Cenzer leaders. . , 

■ 1 ■ 

2. Teachers in test and independent schools. 

3. Writing conference participants. 

4. Former ISCS Project staff members. 

It was apparent simply by looking at a map. that there v/ere many holes 

in the desired naiionai ncrcwork. Projections sho\^.-ed :ha: a ;c;al of abou: 

' i . - . 

fouf* hundred and fifty resource p'eople v;culd be needed and, to ob:ain ;hose^ 
plans were made lor ISCS resource training" conferences ;hat would train 
key individuals • 

In the summer of lOoG a ^^ree-weeicin-ensive training conference was 
held at Florida State University. Tv/en-Ly7tv;o carefully selected participant; 
performed all the ma^or activities of the Level Tmaterials. In addition, 
they were given baokgrctind information in physical science and an overviev/ 
of the status of Levels II and III materials. Those who attended proved to ■ 
be excellent resource people. Thirteen became center leaders for ne^v' 
:/roups of tryout schools in the follov;ing two years. Ten later ta-^jght 
* • v.:*-' *^^cursns for ::otent:al I^C$ teachers, and tv.j^ instittit. .. «..^:-rgracun 
:-or;rams fdr* training tcachor;5 in ISCS methods. All.havv: oontinued to be 
yo in ;hc program since the conference. 



at i'lv^i-iil;; State I'uivorsity one in ihc suir.v/ici- c// ll'oij v/lih iv/cMy-iv.v 
pavtic;:x;;ns anu two more in ihc suiiurior 1070 wi'h iliiy /ico.}Ic: Cit:c.:s 

''In addition^ siir.ilur conferences were held by Purrluc Univcr.ii'.y ar.a li.c 
University 6f Mrtryliind in 1070. By the cnci oT the ^u.*anier o;" il;7Q, r.'.or 
than tiu'cc luinUred i^o.sourco r;coplo hud be^*n trained. 

During the summers of 1069 and 1070^ so,si;ior»o on iSCS v/ere cone 
at the various NSP' institutes for science supervisors. As people v/?.o 
change in their school sysieins^ these supervisors y/ere iniporiant in •he 
diffusion effort. On the bsLsis of the introduction they received, se/er:^! 

^ instituted the program in their local school systems in the icllov/ir.g yoai 
^ The JSCS staf: also made their own services ^nd the services c: 
appropriate resource personnel avaiiabie to supimer institutes for junior 
high^ciehce teachers. Consequently, in l&oC, 103G, arid 1070 scss:.vr.s 
of one or two days werQ included i^i a number of.widelj^-scuruea^ed leache 

programs.^ A list of these institutes, and other training sessions o: this 

f. ■ I- . i ^ ' . ■ . ^ ' 

\type, is included in Appendix D-^ \ 

■ ■ •'. ' . \ 

. ■ \_ ■ 

Phase -1. Spreading the ISCi^S Story Widolv / • 

No sharp lino of demarkation c^n be drawn .bciv/een Phase S and ?h 

Certainly the contacts with supervisors and teachers during summer in^'. 

tutes resulted in a considerable spread of information. Even more sod: 

the administrators' conferences at which the ISCS program v/as r^-.pros^r 

in lS6t) and 1070. In each of thes^^ conferences, as m.any as seventy ad-,v 

istrators were introduced to the new curricula in science. Tv/o- or :hrc 

day sessions on ISCS were held using laboratory activities and. apprcp.-:.. 

printed and audio visual mater;;^ls. In addition to familiarizing the part. 

pants v/ith the program, it was possible to explore with thc^m n^cans of 

implomont:n.:j it in their individual systems. 

Kyon with t];e largp numbers of summer institutes* an^l ccnferoncci; 

• -v.^ic*; .he ;itory of ISCS co;.:.d be told, there still cxi^ited a i^^^-'^t-*- --r - 
• ' ; ■ • • • ' ' f . . ■ • ' • 

r*:i;t];cd of spreading the information even more wi^^ely* Consec-c-tiy, 
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ciurint;' tlie It'lGO^TO school year liic firsl ol" a .series oT 'Mrivcj-In nor.."»j:-"-:.r; j.; ' 
wcro Iiolri. -Those were conciuciccJ by resotircc personnel e.t :;l.ratc;jic iwcu- 
tions across the United States, Generally about thirty parilcipantj .•o.r. a 
-small area were ifAviled ior ihc full-day meeting. A lisi of these co.::er^;r.cc- 
locatior*s is iacluded iiz Appendix D. 

The mechanics o: the operation of drive-in conierenees were a:-; lo'lov.*.-;. 
On the basis of intcrcsi^ inquiry^ or personal recommendations; key persor.:;cl 
in school systems within a general area were ideniiiied by the local resource 
person. Invitations furnished by Project headquarters were sent out over 
the signature of the resource person, v/ith a stamped card to be returned 
to him. General suggestions on securing a meeting room and arrar.i^ir.g 
for luncheon facilities were furnished io ;he resource person as wore 
printed material to be handed out and used in the conference, a hit of lab- 
oratory equipment, a print of tr7e 16 mm sound film, and a set of 25 mm 

slides. Appendix J ^ves samples of some of the printed matter. 

^/ On the appointed day, the conference leader used the various rr.aterials 

\ to ''give an overview, tponduci an activity session, and answer questions. A 
questionnaii^e was used with the participants to assess their reactions, and 
a report on ^ttendaace and matters relative to the conference v/as sultmitted 
toISCS. ■ 

The enS^*us:as:n for tlie program generated by this series of meetings 
stimulated interest among^ administrative and supervisory personnel in 
public schools and among science and educatipn people in colleges. In 
response to this interest a series of tlirec meetings, arbitrarily called 
•'VIP ^Jonfercnces, " v/ere held ir. San Fraricisco, Cliicago, and \Vasl:in-j;on, 
The meetings were oi two days duraiion .each and v/ere attended by up to 
seventy-five participants in each of the three locations. A laboratory 
sessiori was provided for each of the three grade levels, and these v/ore 
interspersed witln presentations on the rationgile, mechanics, and irr/:le- 
mentation of tlie program. 

Interest *ln the program and utilization of it in schools v/as. not Mmited 5 
^ the I'm^cd Si.ates. On invitation from scientists. and educators, r:-;ff > I 
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aliii Cor:nn::y, InslitulciJ and ti'alninjj sc^isicn.v v/crc cf>:y:\-c:;,jr: Tor 
varyinc; ircai two to sjm v/cckij for loucliurs iii the Philii^pincs, Gcrrr.u.:y^ 
' z:u\ Japan. ' In the l^ttc: -iv;o countric-s, work was carrijcl on with por.::or.nui 
from the overseas Dopcnclont SciX^ols. In tiie Philip^-^incs, teachers Trom 
domestic public and private schools v/ere trained. 

Stall n^embers also spent additional time in the Philippines wo/Min^ 
with educators to adapt the materiais for use in their schools. Sir*"iik.r 
adaptation ciiovts were carried on for 2>i;biic schools in Aus;ralia^ Fi;:-..xt 
teacher ir.ainin^^ activities and material adaptaiion is contoniplatcd for othcir 
foreign countries in the future, ^ 

Phase 5. D:strib'.;tIor. of Matorials * * . 

Once it becairiC obvious that Phases 1 through of iho ISCS' di^:s3ni- 
ination "scheme r*ad been successful, the Proiect was faced wl:h findi;.:; a 
v/ay 10 jret iis materials mass produced and delivered to ihe lar:?e nur/ihcr 
of schools ;hat were choosing to ^ise ihem. T;iose associated with ihc 
• Project decided very ouicldv that this meant enlisting the aid of a comir.erciai 
publisher and an equipment manufacturer. The Project saw no other way lo 
get the marketing job done compei-c:rp:ly and efficieniiy. 

In selecting a publisher for its commercial editions, ISCS was deter- 
mined to avoid the problems tl'iat had beset other projects v;hen they 
published commercial editions. To this end, the JSCS Project Director, 
curing ISoS and 1939, contacted othejr curriculum development projects 
which had passed the publishing st:^ge and taiked at length with their 
directors.. lie sou.Ljht specifics regarding difriculties they ]:ad experience;;. 
Among the problems noted v/cre the following. 

1. Delivery, quality, illustration, and design probler.ts had freauontly 
ensued when the project contracted se :iarateiv with an eruvv.v.en; 
. manufacturer and a book publisher. Whon these agencies: had a 

. ^..•.•^coc-';::r I r.ratus, coordination \Vas ofion difficult to achieve., atd 
decisions were sometimes the'result of corr.qrcmise rather than 
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o; what u'a;3 bc^it for ihc project. I"rccucii:ly, there v/^.^; an 
:;b3:;;:co oi coriiniV;::iccvtion boiv/oeti liie t\ro ugencloo, causin;^ 
piiblicaiicn und cctuii)mc:;t delivery cichiy^;, incorrcctiy drav/n 
^. art^ and app- .ralii;:- incornpaiibic v/iih te::t revi,-;ior;:S. 

2, Advertising and n-\arketi^-.g coi'iy v/as someiirncs prepared v/ithoi:: 
coiisuitaticn with the pj^wojects, \Vhcn this ha2:>pcnea^ the 'goals of. 
the Project were ::iomctimc;:: 3ni^:re;;rasen:ed^ Oivipha^iis wr^.s 
placed on i:r*proper features^ and the copy was directed- at i:;e 
wrong audience, • 

3, Sufiicient control over the final products was at times not 
retained by- pz^ojccts. This resulted in icmis that lost the 
flavor and style of the* experimental editions, in equipment 
inconsistent with course objective's/ and in costs of bot?i . 
equipn^i'eht' and print ed^rnate^^ were sometimes ez^cessive, 

. Keeping these problem areas in mind, ISCS went through A.he foliowir.g 

steps in selecting a commercial publisher and an ecthpmont manufacturer. 
^ • ■ ■ ■ . 

1, • 'About sixty- five members of -the American Textbook Puolishers 

■ Ihstihtte were invited to send one or more representatives to a . 
special ISCS* publisher's information ses-^icn in V/ashington, D, G. ^ 
on April 1^ 1953, For convenience, the meeting was held during * 
the week ox the national convention of the National Science Teacher's 
Association, a time v.-hen many publishers as well as members 
of the Project staff would be in ihe same area. During the iSCS 
. s-ession, the Project Suaff described the rationale of the program, 
the pre^soht materials, tlie status and results of the field testing, 
and ISCS plans for the in^mediate future. • ' 

2. Those publishers v/lio attended the initial meeting and expressed 
interest in ISCS v.-ere invited to visit the. Project^s Tallahas£^ee 
hoadquarters and discuss objectives and rcquirerhents inVorn;a!ly. 
These meetings enabled, the IHCS ;:taff to become better acquainted" 
■with the sa^es, ea.torial, proauction, and managing ^.^.'1 cf 



^9^" ious pub]i^;hers and t;;us.to some extent aware of their capabllit;^^^. 



i^i/orn-iaiioa Cor their bid and lo insure tnc; each publisher'i: 
proposal to ISCS contained essential dat:^, three polic;/ ;;u:uc:: ^ 
\vrerc enclcsoa, (See Appendix K. ) Pcruiul of these policy . 
guides v/ili reveal sonic of the measures taken hy ISCS to 
avoid the probienis cited earlier. 

4. ■ On liic basis of lornial proposals from each publisher ana sey-- 
eral follow-up n^ieotiags with those whose proposals seerned 
to meet IS'DS requirerrjenis, the final selection of a publisher 
was made. 

5. Ax this point (January, 1939}, the ISCS siaff be^an to worh 
informally v/iih rcpresonLatives of the Silver Burdett Company, 
the selected publisher, while efforts were underv/i*y to obtain 
a contract apceptable to ISCS, the Florida State University, 
the Florida State Board of Regents, the U. S. Cffice of Zducatio 
the National Science Foundation, and Silver Burdett. 

6. A draft contraci was prepared by the ISCS Director, and this 
was coordinated with the Florida State T7niversity Contracts 
and Grants Office and the Florida Slate ITniversity Ic^al advisor 
Steps were taken to inst:re that the wordin.; of the contract met 

. the recuiremonts of the Florida Board of Regents and that the 

President of the University was satisfied v/ith the main provi.sior 

7. In the fail of 19G9, representatives of :£C£, OB, XSF, and ; 
Silver Burdett met in Vvashinr;:on to reach a^'reement on the 
wording of the contract which hac h-een circulated In draft, 
form earlier. Substantive agreement on all points v/as 
reached at the meeting, leading- to si^nin^ of the contract 
a fev/ v/ceks later in Xovcmber, iC30. 

Subsequent events proved t.*c v/isdcm of ^ivin^* so much ttttcnticn to 
■ ■ ;'lr-.:;nr\akl nc:jc^iat:o- ... hases of sel^otin^ a ccmmercial r' l::^- 
' iUrtailin^j working arran;:jemcnts in advance. Although minor diaa /^ v i 

ic" ■ ■ . , " ,. ■ 



occc.r/lo::r.llv ui'oso boiv.vc 



."i ihe public. icr:5 L.nc: Projoct, thc^c die: 



pasiiion hr:u boon cloc^rly cietailcd in :l;c bii^^iivr.ir.;^. A fev/ specifics: v;*.l 
show hov/ I3CS anticipate;'* :i:turo problems* 

1. In no^o;ic.;iG;\s wlvh ihe publisi^ors^ IhiCS m:*c.e ii clear tr.c^i 
Silver 3Surclc;z would not cnlv be ro::snon:^ible Cos ibe orinioci 
niatcriais but ;hat ^bcy nu::::, by siibconiracl-in^ it ncces^ary^ 
assxKiie full re.sponsibilivy Tor maicrials ancillary ;o the ;c:::, 
Tli\:s, Silver 3urdet;: ^ubconiracted to Daivion Lin^incerin^ 
task of proviain? ine necessary laboratory appar:.tus, ucuip- 
mcnt, and £?i;pplies. ISCS retained ino ri^;ho wO approve ^^-^ 
manufacturir..^* protoiypes bu; was nou j^la^ued by ihe deiay.^, 

Gi ^ a^re&me nts ^ ana tr.e mi nnnoer stand mis '».*'iaj on en ar*se 
when the publisher and the supplier o: ancillary niaicriais are 
inccpenue;*'c ai;er*ci c\^. 

The formal agreeineni \vitl:i the publishers n:adp ail pron:e:ional 



maiuriuls for the commercial editions subject to iSCS ao :r:-'.". 1. 
The v/isdom of this arran^'cment was apparent v/nen the early 
drafvs o: the publisher's ad\^ert:sin:i co:3y proved unsatisfacxyry. 



A set of guicelines was sent to Silvc: 



r \-» o c n • i> v» 



to assist ihem in^representin^ ISCS in pvivi'^^c. materials, in 
responding to ctorre^pondcnce, and in presentations at mec;:n^s 
and the like. (See Appendix L. ) 

*->y nta^cm^ a»« prmweci fce^*.t ^La^cria^s suOjCct to iS^^ imai 

approval, vhe Project was able to insure that many o: the 

innovations cf :he CMperimental versions were retained in 

the con:mercial boohs. 
/ 



X-fha^e 3 of u:e c 
sel r Is ; t co-t; 



:ion c:;ort cea^.. 



^^•t tne nric'an^ oi ^•er^'tc^'t 
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rr.o'sc ivApc>:r{r.\\iiy ;hp new scjioois ihu; cdopi the ^>ro;-r;:*:7i c;;c::; i/ic cor.:,, : 

Oi il/70. This boox wc^s uscJ a r.uriihcr o: corifcrcnceo, va'u;.;./i-j o 
fooiJoack Avj.ii obiaiiijii. Several cxploi'uiory jncijun;.;.*:; invv/.'/:;.'- icc:c:rit;r- 
eeliicaiors, hold c-;;i-i::;;' u i)^:i'iuu oi* rcovc ihan u ;/cur> ul.oo ;.;-vc some 
^oncr:;l ciirccticn for Ihis find phase. At the sa:no ii:-c, several si;r:;rrcr 
i;i^:;it;«;os r.ir:ca ai .ruining j\u:iior hi'^h L^chool leuchers in Jic :SCS pro^^ra:-,: 
wei'O co::ci:c:eJ. These irsii:;:tos ::;hGwed ihi.i the ir.or^i profil^.hle mci*::::: o: 
stren^vhoi;:^^: sc:e;^ce background and ^^ivin^; a le:;c:\er :a:ui:iarity v/i:h the 
special r;:othoc:s needed v;ere ihrovigh the i:i;e Oi ISCS siud^nt materiul^i 
lhe::-ii;elve5. In oihor wo-sdG, :eacherj v/orhinL; c:s studen:s^ uji;,^ ihc to:::, 
23bora:ory r/interiai, seh'-tes'.s, and oiher features could prepare for teach: 
the ccirr£:e by experiencing tne same problenis as their sruden;s v/ct;lo 
experience. ^ . 

During; the early cevelop:nent of the n-iaierialo, teacher^^; ::uidei; hau 
been prepared xo accompany each studenx text. Speciiic hin:s an;l su;;2-e^;io: 
were included to help the xeacl-ter in areas that couid cause the^^-reaier>t 
cifiicuity in v/orhin^j with siudents. Arionj these ar^jas c: po;.en;:al di:Acu*:^ 
were ihe following: 

1. IZsiablishin^ :/.e proper a':niosph,cre in a ciassrooir, v,t.i:\g 
inaivi Ciuam^iea *n.ai,eriais • 

2. The care, • handling, and retrieval oJ' laboratory ec/L^lprnent 
and supplies. 

3. ]waii;ation and g'i'ciding of sturlents in an ind^viduali::ed 
situation. 

•1. The riVwlonalc for speciiic consent and process uriod in the 
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5. Specific areas of physical science content in v.hieh. ;h.e junior 
h:r,h ;e/.:^-crs might have less ihan~adecuat^ orcficiencv. 



on 

Alihough ti;c tcac!;ci-'s guides proved lielpful to p.iriicipr.iiri;^' tecc^.cro, 
it was evident thrtt nioru si)eci:'ic l;cip :.r.d help in greuier dcp:.-. v/ouiL be 
neec'ssary as the program v/as diffused on a wider scale. The deeisior. 
^ was made to develop a scries c: modules aimed at the particular probion:^. 

Two basic considerations underlay the decision to develop rather 
comprehensive modules. First v/aj the need to insure fidelity in teacher 
education programs that would be conducted by many people. Second, the 
paucity of good science educators readily available to every school system 
meant th»at whatever was developed should be usable in local school sviierr.s 
by relatively untrained teaclier educators. From past expcrier.ce, ISC5 
believed that the modules should be individualized and should aiiov/ educators 
to assist other teachers in a classroom situation or permit teachers v/hen 
necessary to work alone. 

Specific audio and visual resources could be made a part of these 
- modules. These resources v/ouid be newly-developed and ainted at helrvir.v 
the teacher in a particularly difficult situation. For example, a film seg- 
ment witii an accompanying^ atidio track mii^hi be used to siiow examples 
of teacher-stud.ent interaction in tl;e classroom. 

As these modules are developed, they will be given a thorough field 

■■'■=>• 

testing with practicing ISCS tCxv.chers. It is envi^.ioned that this method o;* • 
teacher education could have general appiicabiliiy ;o other currictilum 
projijcts. Certainly it would have the potential to individualize the pre- 
training and in-sei^vice education of large numbers of tea-ehcrs* 

Other activities tr»at will continue durinq; Ph.ase G include activities 
by the publisher to furthicr maintain and stimulate interest in the ISCS 
program by mctns of advertising copy, attendance and displays at educa- 
tional meetings, and visits to sci^.ools by their sales force. Additionally, 
ISCS will continue to eneourage and support other universities that plan 
to st:bmit proposals for ISCS institutes or include ISCS as part of other 
summer orograms. 

. /."^^ .: .".1 * ■ : *'V> 'I'f /he size staff needed to accomplish the ruwuty - 
' "^Joctifv.is dc&cribed in the foregoing dissemination plan, -a list of the 
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so-cc.llcrl ''p<^ririaaent stcjr" o: ISCS t:irough Ai^'ust 31^' 1070, induce;: 
in Appendix M- And because o: ;he relative, ifnoortcncc of ihc Advi.sory 
Cornmitlcc lo Iho operution of the Project^ -iis n-icmbcrbiup is'dctciilcc: in 
the. same appendix. 



Unfinisi:ed 'Ji>^:seminntion ^ 



The story of ISCS aisseniinaiion efforts and thcf plr^ns for furibcr 
diffusion are incomplete at this point. Several thinjgs remain to be dor.e. 
The teacher ed\:catio:: :ncdules are qpTASidercd essential to proper develop- 
ment of a good individualized prpgrain and should b\e brought to fruition. 
Arrangements shouW be made to hold more in-service teacher traini.i^' 
institutes throughout the country. r^Iore pre-service teacher trainin;^ 
programs should be developed. And more funds should'be made avail;:.ble 
to selecjtcd school systcr/ns to assist them in purchasin;^ rr.aterials required 
tp participate in the ISCS program. 



/ 

/ 
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■ ANSVJFRS TO QUESTTONS 

Edvrin Mansfield 
\/liarton School , University of Pennsylvania 
^. ' \ 

1.0- ARi: TDI-RE C1I/\RACTI:RTSTICS OF JPARTTCUJ.AR SURJi-CT MaVtJlRS TRAT'M/\KE 

.PRODUCTS VnilCU ARE BASED ON TIIEM ;^10RE OR LESS LTrCELY TO EE ADOPTED?. 

The innovation's requirefnenfzs with regard to knowledge and coordination - 

can be important, tlie ^diffusion process being delayed if the innovation requires 

new kinds of knowledge an the part of the us.er, new types of behavior, and the 

coordinated efforts of a aumber of organisations. . Also, if an innovation 

requires f^y changes in socio-cuTtural values and behavior patterns, it is more 

like!)' fco spread rapidly. And the more apparent the profitability of an 

innovation and* the easier it Is to explain and demonstrate the advantages of 

the innovation, the more quickly it is likely to spread. 



2.0 ARE THERE CllARACTERTSTICS- OF DEVELOP]' RS THAT TEND TO INHIBIT OR 
ENCOURAGE USE OF THEIR IDEAS A.\^D PRODUCTS? 



THe^^ personality and prestige of the developer, as well as the amount 

\ 

\ ■ - 

spent on\ promotion, will have an effe.ct. But the most important factors seem 



to be the profitability of . the. innova tion and other factors discussed belpv7. 



3,0 J^IAT ARE THE CMRACTERISTICS OF,PRODllbTS TEt\T MAKE THEM MORE OR LESS 
LIKELY TO BE DIFFUSELY? ^ ^ - 

In 1'96L^ I proposed a simple mathematical model to' explain the rate of 

diffusion of ^ew processes. This model explained the rate of .diffusion of a 

dozen major innovations in the United States surprisingly well. Moreover, 

subsequent work has shown that it is useful in explaining the rates of diffusion 

of other innovations in other * countries as well. This model has been used 

for technological forecasting. For exampTeT as part of a s-tii dy conducted for a 



federal agency, this ti^odel V7as usGd to' forecast the rate of diffusion of 

/■ , , ■ 

numerically controlled i:jacln.ne tools- in the tool and die industry. So far at 

* 

•least, these foi-ecasts liave been quite accurate. In addition, this model has 
been used b}- a number of firms in a variety of industries,. For example', a • 
leading aircraft engine manufacturer ^as used tliis model i<^ its internal 
planning. \ I ■ ' ' 

Tv;o' important variables influencing tlie rate of diffusion are the profit- 

/ . ■ ■ _ . 

abilit}' of the innovation and the size of iT\vestment required .to adopt it. In 

/ ■ ^ . 

addition^ however, my cow^Vkers and I' have found that there are- other variables 

/ ■ . ■ ^ 

that have a statistically^ significant and quantitatively important effect on an 
innovation's rate, of difSusion. For one thingj tlie variance of the prof itabiiit; 
of tliG innovation among tlie firpns in the industry has an effect. Also, the 
length of time the innovation has been us.ed in other industries can be impgrtant 
Frtrther, the structure of the Jndustry the nnml^er of fiiiuSj their average 
size, and the inequality in their si;^es' has an effect. In addition, the R- 
and D expenditures (a's a percent of sales) of the firms, and the licensing 
pol lc.i.es-~-of .... tlie -developer of tlie innovation, can be important itoo. VJe have 



used these variables 
• and to explain the .d 



*to explain the diffusion of about 20 chemical innovations 
i.ffu si/on of numerical contr.ol "in 10 industries. 



/ 



^.0 VJllAT ARE niE ClllMUGTERTSTICS OF ORGANIZATIONS TlliVf DISCOURAGE OR 
ENCOLllUGE THE ikTRODUCTION .\MD USE OF NEV.' IDEAS? ■ . _ 

We have loolced lin' considerable detail at the decision-maki:?)g process 
within particular organizations. Particularly for numerical contx^ol, we havet, 
carefully selected samples of users and non-users, and conducted intensive , 
interviews With both types of firms to determiiie the factors that influenced 
their decision, to use or not usls it. Then we have employed ,fcconometric tech- 
niques to analyse tlie results. Our findings- suggest that the structure of the 
.organization has a signlf icant " effect on liow rapidly a firm begins using a nev? 



technique. For example, holding si?:e of firm con.^tiant, orgain ;::a tions that 

1 , ■ ■ 

require a relatively l^irge number of decision -makers to .approve a decision of 

i 

this sort seem to he relatively slow to begin using an innovation. Also, v.^e 
have obtained detailed data concerning the estimated and actual prof itabilitv 
of innovations, and we liave tried to relate the errors and biases in these 
estiinatcs to the eharacterJ. sties of the organization. In ai^dition, V7e have 
■made a nuinber of studies of the . intraf j.rm rates of diffusion of major inno- 
vat ions, particularly for railroad and chemical firms. 

We liave also investigated the charac teri s t ics of the firms that are • 
relatively quick, or relati,vely slov7j to. begin using various ryo.w techniques. 
The results, which pertain to a vjide variety of industries (including bituminous 
coal, iron and steel, brewing, railroads, cliemicals, inacliine tools, and many 
otliers) indicate tliat, holding other factors constant, big fi-nus are quicker 
to- begin using new tecliniques tlian small fiimSj and firms where the innovation 

f ■ ! ' 

' ■" ■ 

is more profitable are quicker than tliosc where it is less ' prof itable. More- 

over, in relatively small firms' where the oOTer ir^^kes t)ie relevant decisions, 

ills age and education also seem to have an effect. "^"^^^ younger and better 

educated he is, the quicker tlie finii is to begin using\^^e naw technique. 

However, a number of other factors -- like the ^profitabili^ty of the fiimi, its 

profit trend, its liquidity, and its.grov7th rate do not sebi^i^o be related 

to how rapidly it begins using an innovation. \, 

» , ■" . >^ 

5.0 ™AT ARE THE COMT'nJNICATTON MECHANISMS VJITHIN THE DIVEUSION SYSTEM TlLVf 

ENCOHRi\GE OR DISCOURAGE THE DIFFUSION OF INNOVATION? " \ 

It is difficult to answer this question because the communication system 

sexsms quite different within and among firms than in education: 



